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Various species of bacteria produce a slimy covering when
grown in suitable substances, such as milk. This slimy material is
composed of carbohydrate in the nature of gum. Although it is of
definite importance in various industrial processes, it has not been
responsible for great interest.
The polysaccharide substance in bacterial membranes, and
especially in the capsules, is the basis upon which many organisms
are differentiated. The pneumococci of man are divided into approxi-
mately 77 (Smith and Conant) types on the basis of antigenic specifi-
city, which undoubtedly is caused by the variety of polysaccharides
present in the capsules of those organisms. Then, too, the problem
of virulence apparently is allied closely with the carbohydrate sub-
stance of the bacterial cell. The exact chemical structure of this
polysaccharide (soluble specific substance) is not known; it is
allied with the polymers of glucose-glucuronic acid, some of which
contain nitrogen while others do not.
Fats, Waxes, and Lipoids. A large group of fats, waxes, and
lipoids, with their related substances, are extracted from bacteria
by the use of various fat solvents. The presence of such substances
in bacteria may also be shown by using osmic acid, Sudan III, or
other chemicals which stain the fat in the bacterial cell.
The percentage of fat varies considerably with the species of
microorganism. Figures ranging from 1.56 to 40.8 per cent, dry
weight, have been recorded. The tubercle bacillus has been thor-
oughly studied because of its waxy covering; hence, much of the
information concerning this type of chemical substance is "based on
the analysis of this organism. The glanders organism has also been
shown to contain a high percentage of ether extracts. The presence
of such substances in these two species of microorganisms is of
pathological interest because of the nature of the lesions produced
in diseased tissue. The injection into animals of fatty acids obtained
from the phosphatides of the tubercle bacillus has produced the
formation of tubercles and an increase of mononuclear leucocytes.
The tubercle bacillus also contains a polysaccharide in the phos-
phatide fraction which appears to serve as an antigenic substance.
The injection of phosphatide has been shown to produce typical
tuberculous tissue in normal animals.
The wax in acid-fast bacilli has been thoroughly studied also.
Tamura found it contained an alcohol which he named mykol. This
material is acid-fast and stains Gram-positive. Upon saponification
it yields an unknown substance and crotonic and isocrotonic acids.
An increase in fibrous connective tissue has been reported following
its injection into animals.